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^^Hr -5d^ *H\4°IH ^^Kr z\*L ^^Hr ^ ^Aj -f-A] 

a^e* u] zi *fl\t t£Aj- Hj-^cfl ^ ^Jolcf. 

A]^ Aj^Eflo^ ^ ^^o. 7 fl^^ 7 ] Hj-oj-o.^, ^A]c4-o^ IDFT-?- 7} afil ^ ^3^1 

N-point IDFT-^-1- i^s>^^- ^-a^ct) ^^^^ ^ o]^^i aI^o)) cfl*fl s= <q Q ]X{. 

^(IDFT)^r ^r3)tr4. n.£\JL, ^a]^ D FPf (160) <*a] *fli ^ ^3 N-point DFT^f 
Q *ti^ ^/il^ , *fl\i (Channel Estimation and Interpolation) ^ *fl2 N-point 

^^(DFT)* ^^j^cf. 

°1» ^ ^MH^ ^ ^a}^ #31 o.^- ^ 

£ 1 
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V 
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#3 Q*}-- 2003/7/30 



*fl^ ^ {CHANNEL COMPENSATION METHOD AND WIRELESS COMMUNICATION SYSTEM IN THE 

ORTHOGONAL FREQUENCY DIVISION MULTIPLEXING SYSTEM ON THE FREQUENCY-SELECTIVE FADING 
-CHANNEL} 

^] 

£5^^ 7fl3 ^*HH 4= JfAi ^Xj Al^EflO) ^l«-^o] ^ o. ^x\i& s.^ 
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100 : ^ a]>;^| 



110 : 



120 : ^^-^1 



130 : IDFT-T- 

132 : 42 N-ponit IDF'Pf 

140 : ^H-*]^ 

150 : 2L3Ltt *ll A I A 1-^1 

160 : DTF^f 

162 : all 3 N-ponit DFT^- 

164 : ^ Ji^M*- 



131 : alU N-ponit IDFT J 
133 : ^1 3 N-ponit IDFT J 



161 : A\ N-ponit DFT J 



163 : A^A ^/£-Zt*f- 



165 : all 2 N-ponit DFT J 



170 : ^^-^1^ 



180 : 



210 : ^lE^e)^^- 
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<22> a. o. ^fl^^^l ill -g-^ Cff^ 7] ^ 

<23> eefl 1-<H, ^E^CH W #^5*1, tfl^s.^- ^ 

^£ ^ cf^^S JHM^ ^fl^ofl ^tKMultipath fading channel) ^ «J-*1» J^tr 

tq^l^ ^-^ 4# (Orthogonal Frequency Division Multiplexing, °1 

*r 'OFDM' olBj- «o v ^°l 

<24> zl ^S-Ai, OFDM y o V ^^r tHHHtt ADSL^f VDSL wJ-ai o.^. sfl^jiM oio. 

^, 3*1^ ^(Digital Audio Broadcasting) ^ t^]^ x^v ^eflw]^ 

(Digital Video Broadcasting-Terrestrial)^ Kit ^AS. &cf. ^e)-, s) 

e^l^ 2.4GHz^ 5GM ^^(W-LAN)^ aj-Aio.^, IEEE 802. lla^ 802.16°-5. 3L^sM3 

<25> nficfl, ole^ OFDM Jl^ cflolEil- o]^ -g-sfl rtfl , o]^ 

s°l ^r^Hr 2)H^ (Frequency-selective fading channel )S S.'g^ (modeling) 5) 

Ml, °l^tr OFDM 71*1^ ^ #^1 a^*^ ^o]^ *flv|cq *]<2 SKKDelay 

Spread)A^ ^-i-?> ^(Inter-Symbol Interference)^- sfl^M ^tr IK* .2.3*1 , 

^(Cyclic-Extension)^-^ HJ: ^(Guard Interval)-!: OFDM *JJlo)1 ^l-^H 
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<26> D) *HI*1 ^S^S, OFDM y J-^°fl ^ ^ *]^S£- 31 o] Ei ^2: ^ ^ 

* t^I'cH AA 7fl^ ^ojAV = e] ofl M^-(IDFT)2f °1>£ 

°l-g-*H ^d 1 ^ *1H^ ^ x\s.^ ^ Ai^cj ^ 

^€4. °1» **fl « «fl^mr 4^ ^l-(Pi lot Symbol)* <^]-g-^H ^ 

EflS g.^s)^ *ti^ afl^H, ofl^ ^fl^o] o^Kg. o]-g-^ 

iL>£# ^r^W. 4, OFDM US.*]} *m <A}^91 ^r±.^r (Complex Conjugate)* 

^^*H iL^-i- ^^^cfl, o]^ § 71^^ 3*^8 ^AVofl ^ 

ofl «1«11 ^ c] jl ^711 sfl^ ^*3<5Hr ^McK 

<27> Zl^C-fl, Ol^- ^ 7]^ ^ ^ y^o. ^\3Lo) ^-^§1 ^ o.6fl tfl 

*flA^ wV^A^ , o)^ § ^(Burst Error) ^i^L ?ltr 3*11 

^ ^i*># -fr^l^l^r ^4* ^fifl^Ml ^4. 

<29> *>^ > ufoj ^2). a] ^(Single Carrier Communication SystemH] *\$= ^M^r £ 

o. Aji«^ sflv^ ji^M ifl*H ofl^Hj*-^ ^41- ol-g-^ ^fl^ ^AKg. 

^^fVcf. ZLS^uj-, ola^ ^ J^Aj- « o V^ o. ^ ^ 4^-^. H J-Alcq ^Sj-711- A>-g-*flo) 

<30> OFDM 7]l£o} ^ .f-A] Al^tflojlA-1 ^fl^^ TlS-O] 21-0. zp.^ y| 3 

#°i ^ xl^ *m 2.^ *)^*$ ^ ^Aj§] ^^£)J7 oj- Aj^olcf. 
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£ ol^^r ^ 71^3 32f^l^ o}e^ *ti^r7l %<L£.^, *m 

31 tt, ^ til] o]Aj-cq ^olEi SJ-ilJ- ^ ^-o^ ^ 

51 ^T^Hr 7}*} 2] ^ AjAa ^ n ^fl^ ijJAj- H 0 Vrt# 7^1^V7l ^ 

^-iI*Hr ^ Al^ofl a^I, 31 iL o}^ Hj]Ei# ^ «i o]Aj- crfolA]- = 

eH] ^r^^H OFDMCOrthogonal Frequency Division Multiplexing) 7]^V^\ ^IJlS. 

tr * ^33. sIM^ ^-*fl ^§>J1 ( #7) t^^s. sflol^ ajj^q ^^j. 
7l ^tb Sr^^ ^l-(Pilot Symbol) ^» OFDMCOrthogonal Frequency Division 
Multiplexing) 7]*l$\ ^7) cf^S. *\}°}^ ^Sfl *1^H= 

^ ^7l tH^s. nfloj^ ^fl^o. ^ ^a]5L)^ 4^ aim. uflEil- ^-S^H ^"71 

^Ht^l ^1^4 I^^U, ^7] *fl^<£| Al^4 o^Aj-^. Ol-g-^ AJ-71 ^ 

^ «]Biofl ^-^Al *fl^ ^1^4 ^Ajvg- ^Aj-^- Aj-7] A^ «fl 

46-8 



) 

1020030028227 2003/7/30 
°1*H ^7>£l^ ^131^ OFDM ^ ^ ^^&SL5L #^*Rf- ^Alc^ 

tf-E ^efl 4= JjLA} ^a] A^^r, cf^^S 2flol^ ^-g- o]^} 
d\ c-flolE-^- ^a}^ ^ ^-71 ^Al^o_^«-Ei c-flolE^ ^Al^ i^-*Rr 

-r-^d ^l^^°fl aI°H, ^^-S^-Ei ^js]b ^iL MQAM(M-ary Quadrature 

Amplitude Modulation) « 0 V ^H 4^ ^^5. ?fl ^ (Mapping) ; 

^iL ^E^l cfl«fl ^ojA]- =^ofl IDFT-f-1- 3^5. ^ 7fl ojA^-M 

7fl-) IDFT-T-; #7] iDFT-fS^E] ^ zj-z|o} ^E^ A^ja ^^^t#^ MxN 

^-7) SH*^ A^y t}A) ^oIav ^e]^ OFDM 7]ti>^ Al 

5.3. ^25fe IDFT^-« ^<H£ tb7fl o]#(-M7fl-) its}^ A2 IDFT^f; #7l tff^s 

*D)i^ °11^*r7l 5j.o^^ A]-g. tfj^g. QFDM ^JlS. ^3 

IDFT-t-; * #7l ^2 IDFT J f5.^-&| ^13^ <&5L*\} iLS. #<^<& ^, #7l £_3L^?}o) 

Z|f§ Ajjr^. ^-7] JiJr ^TVo] Aj-Olsj Al 

^ 5)-^^ Al^ ^jEiS. ^ ^«-*>^ ^7^/31^-^^ A o V 7 ] 
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^M. ^El* OFDM 7}*l*\ *\S.3_ ^*rfe DFT-r-» tb 7fl °l^(-M7lH 5E^-*H=r 

afll DFT-T-; ^7) ^€ 4^ ^1- OFDM 71 u_V^ ^UlS. ^13 DFT-t-; 4 

S€ #7] Cf^7^ S 2]) ^i32f a})^}^ 

^4 ^PcM: iL^Hr ^ iL^Hf ; ^"71 jitf^ *flvg a]^ ^l* MxNJLS o]=.ol^l 

91^ *fl*£ ^ ^7l ^-7j)7|- A1JL## A2 £M#<?1 ^, 

#71 £M^-<?1 ^15:-^* t^-A] o]av ^-E]o\) t^-g- OFDM 71^}-^ AlJr^. DFT 

^°i5L *V 7 fl o]A 0 V(- M7 fl-) 3.^Kr *fl2 DFT-t- ; 42^1 ^1 ^JlS 

fe- ^^-3]^ ^^r-r-; ^ #71 ^ ^llt oi^i <gs. #^*Rr 

*H HM^-I- ^a}^ -f-A] Al^ey^ ^chi 5&<H*1, a)^i *1^8r ^ 

^o]s, - # ^o1a> *lz)o\] 0FDM(0rthogonal Frequency 

Division Multiplexing) 7]*Y°) *[2:tr ^ , #7l ^.3:^ A]5L-i- cf^ 7%£_ ^}°}^ ^"4 

^ "S-^fl ^*Rr b)^7) 5)1 ^ <^l-g- ^)^>7l 31 *V ^rH^ 

4]l-(Pilot Symbol) ^El§- OFDM (Orthogonal Frequency Division Multiplexing) 71^ 
te^H #71 5)1 ol^ ^fl^^- -f-sfl ^^>^ ^-7^1; c)^7] rf^^S. slM^ ^H^^- 

#*11 ^r^lsl^ ^1- ^l^l- 4isfo] a o v 7 ) cf^^s ^ll^^l ^1^31- <^1# 

^711; d)^7l <^1^^ ^fl^^l ^Aj-o. ol-g-^>c^ AV 7 ) ^a]^ ^Eiofl ^5)1 

^ ^^^1 ^7)1; ^ e )^-7l ^1^1- olAV ^e]^ ^^-g)-^ 
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^ OFDM ^ ^sM^ #^§>^ #711* i^-r}. 

<37> o>efloflA^ ^«.*V ^-jis *H £ ^3 ^*}°)}°\) rfl*>o} #*Rr 7) 

<^ tfo^ ^Efl^ ^ olo.^ <^7HH ^*3*Rf tr^£)*l <g 

M)*] #*r°1 ^°\] tflflH^r ^tr ^-jli- f^^. 

<38> #^2] ^1 ^Al^ofl rt}-g. A} Jg.A] A^Eflofl cfl^H £ 1^- %V37 S ^o] aJ- 

<39> £ l£- ^. ^! AjAHofl ^ ^ A-flJf A}o] — p-Aj -fiL 

<40> £ H 51^ 5] o) o1^ol > ^. Sj-tgcq ^}6\]6\) ^-Aj ^A] Al^Efl(lOO)^ 371) 

^^-(1)4 ^^(n)^-S. 5^01, olnfl -& «V^o] Aj A )^oflA^ Aj^o) jgo^ 

i )4 ^<ekii)^ cfl^lEi ^^14 ^ ^7_v ^sf^dF) 

^ #3]<d 7} x\ cfl<* (Baseband) ^^>J1^ tr^f. 

ZLS^ ^ H 751 rflsfl *M1*1 ^l^U)^ ^^-(Mapper, 110), 

^l-^t ^^(Serial-to-parallel Converter, 120), IDFT-?-(130) , ^H-^ll ^/iLJL^ 
# -^^(Parallel-to-serial Converter and Guard Interval Insertion, 140)1- Str^r^ , 
^(n)^- ^/^-^H ^-^(Eliminate Guard Interval and 



<41> 
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Serial-to-parallel Converter, 150), DFPM160), ^^-^^ ^^HfCParal lel-to-ser ial 
Converter, 170) ^ ^#^f (Detector , 180)1- itrtr^f. 

y^X\^ + 7fl^^}7l ol*V « 0 >oVo.S.Ai,.^Aicl-( I )o) lDFPf(130)7> ^1 

ifl*l *fl3 N-point IDFT-^-(131, 132, 133)^- 5L^>£^- ^) Jf^JfE^ ^5]-^ -tl^L^l 

£fl*fl ¥ #2) ^^W. 
<43> ZL^JI, ^cl-(n)^ DFPjKl60) *fli ^ *)] 3 N-point DFT^-(161, 162)^ ^ ^1 

^7^^(163), ^ Ji^-^ (Channel Estimation and Interpolation, 164) ^ *l]2 N-point 
DFPM 165)1- it^£^- 4^1 #( I )±S^Bl ^3tt ^JjL ^ H3L°)\ rflsfl ^- «] 

<44> O}^ JjL^ -§-A] Al^Efl( 100 )O^ Z| 7] -« ^ ol S. ^ 

< 45 > I )°) *«^Jf (Mapper, 110)^ ^(Binary 

Information Sequence)-^ MQAM(M-ary Quadrature Amplitude Modulation : ^mL ^1^- 3L 
Multi-Phase Shift Keying : ^o] yj-Aiofl ^ (Mapping )W. 

<46> ^^(120)^ MQAM 4]!-* ^ tflolE]S olxrfl i£ 

<47> ... 

i^n^ i] 

<48> oj7H, S ij(k)^ IS. ^fl-sHU MQAM i<4 j^r SrU^ #4==- 

<y^5LAi, i*l*fl s}-<|J^ Al-g- 1-S.{-*V 7 fl^ 4^ ^ + (Np-l)7j]£l ^JS. ^ ^ 
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3- o)^o]^\ «)ofl^ jtti^) MQAM 431" ^H^M, N^r ^M. *H*£(S^r ^ iJhMO ^ 

<49> ^, a- t^o] -^AHHIA^ 7 fl^Sj S)-<U^ 431- (Np-l)7fl^ ^ l£ *j 

Bit- °l-g-*H 4°^ 431: ^*Hr3|. °M N P ^ 431- #30.^ 3 

a. ^ (Np-l)7fl7> ^ofl Aj-g- ^7} 

<50> cf^-AS, IDFPf(130)£3 XII 1 ^ A}2 N-point IDFPf(131, 132)^ t ^ *Hl ^ *fl2 

^ojAV ^^.o. m^j] ^ 3^ MQAM 431" tf^* OFDM US. 3 , xfl3 

N-point IDFWl33)fe ^fl^^ ^Z}7) 4^* OFDM 4}JlS 

<5i> olufl, ^j|2 N-point IDFT^-(132)^ xfl3 N-point I DFPfC 133)^1 #^ 4l-51 0 11 

cflefl ^2fl^ 2]sj- ^-0} zj-zj- 5.^^- ^ o^cf. 

<52> 

IDFT( P/ ) ./ = 0 



JDFT(IDFT(s/ )) 1 < j < N P - 1 



2] 

<53> a^H, 3^3^ A]^. «]E^ o>Efl^ 3 ]3f Zl-Ol - o^cf. 

<54> 

r-^i si = <^ (°)A-AA (iV G P-l),0,..,0) 
l-r^r^i 3] 

<55> ^7]^, Pi(p)^ ^^O] N /N G 5. 2j-<^^ ^XJ)^ ) 43 

1 431- S3 #3 (Pi lot Spacing)* ^B^rf. ^1^, ^ajr^o.^. 431 

^Bi^Mi 431^ ^* li ^^sf ^«J*>7fl P=N/N G 7> Qt±. 

<56> cf-g-^s., ^H-*]^ ^/iLJ:^*}- 43-^(140)^ m N-point IDFT^-(132)^ #^ 41 

OFDM 4151S.^-Ei Cyclic Extension)*)-^ ^ ^#(Guard Interval)* 43" 
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71 OFDM 4!Jl<H1 ^ U"1H 4^, Ji-s: ^?_>o) ^ 

71-sl ^a. ^ ^1^« (Np-l)7fl^ ^E^l- cj-g-, ^>M-^ iLSL ^ 

#°1 ^M-£ 4-<^^ Ai-g. ti]E)€- ^i^S. f^^KKlF) 
<57> ojJfL, ole^*v s^-i- 7^ ^llb #?i ^4^r ^ Jl^^ <£3l 

4* 7^ ^^(n)lS 
<58> tf^LS, ^^(n)Sl iLJL^P-# ^71/31^-^^ £^(150)^ #?i ^sHKlF) ^-S 

¥-3.^b\ ^Al^l^ OFDM ^U^H II ^-t- XI 7^ ^f, II ^^l XlT^ 3}^ Al^s- 

E-l Clio] E^S 

<59> o]3f t ^ *gT$g) ^ ^aHHI rcfs. DFT «.( 160 )o] ^ 3 N - point DFT^-(162)^ «*} 

^ c-flolE^ ^ 3f°^^ «]Ei<y OFDM a] Jr = ^-S^H, *fl^ ^1^/I?i^-(163)^ ^-S^ 4 

^ 43 # ^Ei^^-El ^ii ^Jro]] ^-^^ Sflol^ o^,g_ ofl^cf. 

<60> ^ t N-point DFPf (161)^ ^E^ cflolEi ^ ^E|l- , 

^ iL4Hf(164)^r ^/J±?MM 163)51 ^-E| ^A]4g ^ <Am&^r ol-g-^H 42^ ^1 

. ^ ^OlE^l ^fl^l *fl\^ iL^C)-. 

<6i> ZLEl^L, X| 2 N-point DFT(165)^ XI M iLAj-sl ^il ^ Aljr§ £M o1a> =^ofl ^ 

*M ^fl^^l ^ ^ ^^HHsJ ^-o. a]^- ^ 7 >(Noise Enhancement )7> ai^- ^ 

# ^ ifj-g- ^-(Averaging Smoothing) £l£.^- ^S.^ , ^^ ^^HH^l o_^- ^ 

<62> ^^-^^ ^^(170)^ ^fl^ ^jy. ^ «3]Eil- 31 1 Ajjr^. 

°i ^-^^-(180)^ #^€3^ 415:1- <X*1 ^ <I5. #^*>cf . 
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<63> ZLE]^ o^M igj-^o] ^ ^A}6\)o) ttfs ^a] a] ^Efl ( 100) £>} 7 }# #^*V -g^ 

<64> nj^ f N-point DFT(162)S -f-Sfl ^l-g. ^E^n k«i^ ^i^B^^r <>} 

<65> 4] r i( t )=^M +/ ^ + ^ 0<*<tf-l 

<66> <^7)A^ HjCk)^ ^H<3 ^fl^S 91*}: 2fl^ ^W^M, Ij(k)^ 5L1- 

E) ^H+CDoppler Spread) <?]^; *1 ti^Tj. #^Aljr( IC i : Interchannel Interference), 
Wi(k)Tir ^t4t No^ ^-3- ^ 7V^«JB^^(AWGN) ^HW. o]^ i 

N-point DFT^-(161)# -f-^fl ^ ^E^ o}sfl^ 5]^ ^-o] £ ^ ^ 

Sit)-. 

r/=DFT(y/) 

[-^.ai 5] y/ =C/(^/0X 

<68> <^7l>H, y'j^ 4^ 1-^-^ OFDM ^ a]Jt ^E^» ^M^. 

<69> ZLE|ig ( ^ ^A 0 >«.( 164 )^ ^ c^/j^K* ( 163 )^tL E i ^S-jq. o^l-ofl cfl 

^> ^>HflSl 6]4 2}^ ^ ^ ^(Minimum Mean Square Error) f- 

5}- ^0.5. *flv§,§. iL^v*>cf. 



<70> 



<71> 

^7lA^ "' (k) ^ ^fliJ ^/Ji^HK 163)3.^ * fl ^ ofl^ ^ ^Pl^H, <y w \ a x 2 o_ 
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OFDM ^?L&r «H a, 2 ;*. *fl^# ^ ^^^-i- 

^"1^. °H, *1*L *H^# ^ ^ °/ 2; ^ 6}2flfi] [^evAi 7] 2). ^o] ^ 



<72> 



erf =1—^2-1^ + 2 zV-"Vo(W,) 



[*r*M 7] 

<73> o^ 71 a^ f D ^ 5L#ei ^s>^# T s ^r ^L>, J 0 ()^ till 

-S ^r(first kind Bessel function)!- ^^l^H, % V ^LS. ^fl^^V -tlJl^ 7>-*Moj 

(Gaussian) ^-g-SLS. SL^th ^ 9X°-^ , ^^^(AWGN)^l <&±r ^ SL^Br 

<?4> *flvg 164) tt sfl^ <^/Ji^f( 163)5^ ^fl^^ ^J44 ^^-ofl tfltb 

°>2fl^ 8]4 ^ ZF(Zero Forcing) H o u -{^ ^ 

<75> 

[^^H 8] 

<76> Sfl, *fl^ iL^(164)^ ^1^/^.^(163)5.-^ ^fl^o) <H#ofl cflfb ofl 

^r&-8: igo} ^ltb(Gain-limited) H o v ^Hl tfltt *flNt iL^hir t^% v 544. °1^ 

tr °1^- ^ltr w 0 V^<Hl <4€- ^ H^Ml tflt!: fiAl.^|7l- o>Hflo^ [^a] 9]olcf. 

9i WW-"* 
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<79> ol^ ; *j| 3 N-point DFT^-(163)^ #7]^ ^ "<}"*H1 44 ^ 

44 4^ ^bH ^4 AlS-oj tt<%*\4\ #-g- *13l ^7}(Noise 

Enhancement )♦ Q*} Til vfl4 &^3- ^sH^. 

<80> o]*\rg t ^tg^ AjXMH ^ ^ ^.A] Al^Efl(ioo)^ *fl\l <^ 

°l-§-44 *fl^4 ^4 4 A o v * ^^(164)7} £\± ^ oflei -5). 

#4 #*fl *ll3 N-point DFT-^-( 163)7]- *fl^[ f 1 *fl\l4 

^ o]^\S. 4£- »3 ^M)44 ^7>-i- <gti> ai^ iflo] ^o. s sg^-^-Al^ 

JL5L4, 4^4 ^^o] 7fl ^^. ^ fltj-. 

^ ^r, ^ 1^4 *Dl ^4°H1 4-^ ^ ^ 4^U00)£: 71^4 OFDM 7l«V4 *flv| i± 

# Ml«B. ^44 7l^(-^.^ ? 5%^- o}^ ^ ^ofl^o] 

4^ ^7|~)^- =^*Rr ^7>3Sl <^o]AV ZLofl ^]^o^o ^ o] AV ^ 

^M]7 r ^Jf^ £ 7°14. 

<82> 51 7^ ^4 ^Aj^ofl 4= ^ ^A] A]^Eflo| 7 )1^ ^ WjE 5.3-^ CAl*l ZLSfl 

<83> £ 7 o]) 514 5^ ol-o] > M. igJ-T^ AjA)^]ofl n)-^- *fA] -g-A] A]^^ 7^4 OFDM # 

Aiofl ul§H h|e s^^oi io-3ofl a-] lOdB^l-a- 7ti^453-§-8: ° s v 5d4. Sth ^7H°J 

ff- ^ -^-JKError correcting code)4 a>-§- ^o]£ ^1^] rcj-e ^la] a]^ 

^ 45: cfl AV^-til(SNR : Signal-to-noise ratio)7> 30dB^l^i, lOOHz^l ^tfl 
7> ^^fl^f^ ^r^^ll^ 4bit/sec/Hz4 ^ ^4^r °l-§- S^r-i- 7>^ ^ ^4. 

- 5MHz4 Aj-g-^-o} o]^ ^E^nl^c^ A-^wl^i- ^1^1-^ ^-f , 20Mbps (li Jl ^ 
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S., OFDM y ^£- -S^*V 2bit/sec/Hz^ ^^Hr °l-g- Jl^I 4^ lOMbps^ £ 

^HHl 7)^^) ^ wj-^lofl til*]] 3= yfls] 

^Bl ^(Processing DelayH ^-f , ^fll ^a]^o]1 nf^- if a] ^a] 

Al^flo} ^7>^<y A]^efl ^ 7fl^>7] ^ ^Vo^^ o]Ei^« 0 i(Interleaving) 

^ ^<?]E^ttJ (De-Inter leaving)^- ^ ^*3*Hr 7l^# i^rKr *fl2 

*H I H] ^lH^ *M1*1 i§^l-:M- *}^*\], ^ 

43 °1 tflcf^o]c S ol^V ^Sf^MS. tbcf. ^1^> o]^ ^. ig-^ofl ^ 5] ^ ^o] o]-u)j7 ; - 
Al^ ^ ZLS] ^ 4^ i^ofl iU-E]^ 3°H=f. 

S>ltr S^M, 5L 3^ i£ 2°1) £a]^ oIe^hj^o] ^3 u] 3] ^.g. £A] *V 
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<88> £ 2*11 S^SM ol^-o], ^ 2 ^Al^ofl nj-^. ^-A] -§-A] Al^efl( 100 )o] 

( I )€- IDFT^(210)» *fl^*KlIfe- *fll ^Alojlsf ^Sl- 7>^]cf. ^^l^(n) <3*1 DFT-T- 

1- ^l^l^Jl^ *fll ^Ajoil^ 7>^Cf. 

<89> 7Hl^>7fl ^^s>^ ( IDFT-r-(210)^ ^1 ^ *fl2 N-point IDFT^(212, 213) a}<>}°\} M>*l7fl 

^ nflS.^ tH3](Buffer)S. o]=Lo^ <£l B] e) ujJf (211)-!- ^ , *fll 3l ^12 N-point IDFT 

^(212, 213) u\]5L£\ u]ji\o]] z]-4 <ajtfl<|Jtfl-§- ^ 7 fl^ I DFT-t- # 44 ^ i^-*l 

oo> o]e^ f2t -r-^d « *H1*1 I )^l ^ 

^S-T-CMapper, 110)S-r-^ (Mapping)=l MQAM ^#0] ^r^l^^, m7fl^ 3]^-^^ 
( 121- 120m )^r ^€ MQAM ^0} ^)o)b\S. £^4. 

<91> m7fl5] IDFT^t-S. *fll N-point IDFT^-(212)^ 4 IDFT-r-^ ^ 

E 1# ^> ^°1^> ^eH 3s 11 44^ <yEiel«i ^ (211)5. ^^*lcf . 

<92> ZLe^, <$lE^wj-^(211)^ m7fl^ IDFT^-S^-Ei zj-z]- ^ a] jr ^y. 

Ir-i: ^ ^4 ^(5££r H J-f)^ ^(Writing) 

7fl^(N7l])^ ^1- 1-iHl tfl^ ^:7l J^o] ^|2 N-point IDFT^-(213)^ ^i7] 

*fl2.E] ^-^Ml tflefl ^4 H o v t(£b t4t )AS £M(R ea ding) -4^* 
°l&ltb "llSLe] m 7 ] ^ ^71 s^H tflt!: S^H]7> £ 3°]cf. 

<93> 5L 3^ 2°fl 5LA]sl <aE^«J-^-o) ^3] ^X\^- £^olcj-. 

<94> iA]^ ol ; OlE^HJ w.(2H)^ M>N7fl^ nflael ^ 3S| ^ 5] ^ , 4 ^ ^ 



46-19 



1020030028227 %^ <&x\- 2003/7/30 

D 1M. °1 ei tr f2t ojEi^wj «-(211)^r 4 ^s)^, >H« *ll^3)tM: ^r*! 1W3^ 

lH}0°-3. _*7l (Writing) *fl2 N-point IDFW213)3. 2^*1 *1 

w *fl\i&# ^>7l #7fl7> ^St** *M oi 7] 4^ o. ^ ol 

# *fll ^H^Hr ^ ^h] ^(Processing DelayH ^-g-S}^ ^-f , 7 r 7.#^ 
$^]7> z| ^u. ^fl^^l-a- ^oflAi o>EflS. £*H cls. 2.^" ^, n ^ ^>7] 

^W7fl7> ^« ^^^#^r cfAl ^s}-^ « c V%to.S ^o^soi o. SM] ; ^ jg.^ Allege} 

*I12 N-point IDFT^f(213)^ z}- IDFT^ 7>1-M. ^^2r#^r r^-A] ^ofi 

£$HH ^^(140)^ #^_°3L*1, il ^ 7 >^1 5§iL 

^^r ^-1 a. &-$r i^l"^ OFDM ^]Jl°1] rfl^fl , ^i^S} ^afl^a] ^ 

A^ti. sfl^sM-g- ( yEi^ y o 1J f(211)7> « 0 V^o.S ^7l ^i^f^l ^12 

N-point IDFPf(213)7 r ^ ^<LsL H<H#°m*H _zl cf# 5^31, ^, 

oleitr ^7] ^ 9^71 « 0 V%H nj-g. ^^EHH ^^eK 1 4^* #*fl ^ ^ ^*fl 
^ *fl\a^ 7>7l^-^^» #<*| _2.fr- ^-g- <£^g- ^ *>cf. 
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<99> o]^ *J*H ^ *}^6\) x%$\ olE^«J ^-(211)71- ^5)^ ^ti. ^ 

°flS.sl H^^l cfl^Hi ^o.^. 4^^- ^1^^, N-point IDFT-^(213)7> 

4 2^*1 ^1* ^fl^^l-a- <8 ^ W y oHK^ y oH>) < a ^r^Hr ^.2.3. 

°l^r <£^$± AlTfl ^71 4^°fl *l*fl -£fr ^-8: ^ S^. 

<ioo> n^Tg c^H, o]e^v olE^^-^-(211) ^ ^12 N-point IDFT-^-(213)^ 2:71 ^ £M # 

<101> 4]oflA^ -s}-^ A^tg sflo^ ^ S o]*V ^ Aljro] 

Hi(k)^ o>efl^ 10]^ 2^ 7>7l ^ 7^1 (Auto correlation)!- SHrth 

<102> , 

Jfefo*) = ^jy,(*)ff^(*-a)] 
= i?(0,6)2>*/ V * 

[^«H4 io] <=o 

<103> .' „ 

^rf. o^e^ ^o.S t^a^^t^ lEflol^ ^5.3^ (Delay Profile) 

°fl ^* ^ul, ^7] *]<HH R(0,b)^r a>Hfl2] [^r«H 11]^ 



<104> 

j f N-i ^ 



JV 2 



11] 

<105> <^7H, u ^r #^7fl<EKunit step) ^» ^H^, N G ^ J±3L ^Plth}. ^r^Hr 

^>7l^^-7jl^ ^cfl ^s)-^ (Maximum Doppler frequency), ^tL^ 
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^ rfl^d/TsW °1« ^H, iff- ^ 7fl^^- ^tb ^lB]el« 0 l 

^(211)^ ^^^1 ^ ^-t-, ^€ JE. 33Jf ^-ol o. £ ^- - oicf. 
<ioe> *l<g HKKDelay Profile)* *)H^ ^fl^H^, %*h& S. 4^ ^o] ttfzHd 

^o.^. oiB^wj^. ^^-o.^, ©1 tr *im^ ^f7l ^TflS #<y o_3L^l 

-jrj.^ til^Bn^ ^fl^oflA-l OFDM #^ ^^4. 

<108> J$ 7 ]<% £o] f i^o] ^ 2 AjA]oj|ofl rcf^- JfA] ^A] Aj^Efl^ ^Aj^^A^ ^-o] 

# ^7ll7> olEiBl^/clolEiEl^l* ^-«fl Aj^ <g 7 ] £ tb^. 

<109> ol^ofl^ wV^o} h}.^^. ^Al^ofl tfl^H #>W>fl ^^*>^1°V £ olofl 

<no> ^l^icfl, *fll N-point IDFT-T-^| ^ IDFTN»M 7 fl^ ^ ^-g- ^S^H ^r-E $14. 

^i^, -£^# -f-«n oi«q. ^ ^^oflbfl tn«q ^>^i >itg^ 4^.4 ^4. 

<112> ^ £ 50I] S.Al£]^ SX^O] t ^3 ^Alofl^ ^ J=LAj Jf-Al Al^Ej^. 

IDFT^-(510)* ^l^l-Jl^r ^11 ^ a) ofl 4 7 >^H, oje^V IDFT 
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-¥-(510)^ ai| 2 N-Point IDFPf^ 7fl^(-^^ 7fl^-) ^ ^1 Ni-pont IDFT^-S] ^ °. z\]<2)a>}jL 

*\)2 ^.^^ ^-3:1- 7>Ajc}-. ZLSjjI ^^(E) ^ A] DFT^l- afll £ 

m ^Aiofl<4 7>^itf. 

<ii3> o]e^ fit ci=^ ^3 ^13 ^Al^ofl ^ -f-Al Aj^efl^ ^ol^V ^e)ofl 

3, *\ t 7\X\}-5] ^S}^ A)2 Q*\<*X\S% ^-o] N-point IDFT^f-I- ^*>7] ^«fl^^ 
(N/2)log 2 N^ 4^ J^^. 

<114> oj^L o)*fl, ^13 aJa^oH^ ^Jl*}- 4^ ^ ^* #«a t 5a£ 

4, ^11 IDFT^-(512)» N-point IDF'Pf tfl^], aJ- 7 ] N ofl n]*j) ^ ^ Nj-point IDFPf* M7fl 
Aj-g-^ji 0^*)- idFT-t-^1 z]- #^-§- •yE^^^-o.^, 71^ OFDM «<H=H1 *fl*fl 7fl^i^> 
^a] *>:e=3M 4^5L1- log 2 Ni/log 2 N til^S #<y ^ 5a^. <^7H N=MNiO]r^. 

<ii5> cf^-o.^., ^-f ^ £ 6<i ^4 ^Al^ofl 14^. JjLA} -g-A] Aj^Efl^ 

IDFT-^(610)» ^SKn^ afll ^Aloflc^ 7 >*H, ojE^t!: IDFT-?-(610)a) *fl2 

N-Point IDFT^ 7 fl^ *fll Ni-pont IDFT-r-^) ^fl^^Jl^ A2 ^ 

1- 7>^Cf. ZLE^Jl ^^(H) ^A] DFT^fl- ^ ^2 "e. A] Otj] S^- 

<116> oj *V o]^^ *fl4 ^Aj^Hl 4^ ^-Aj -f-A] A]^efl ^A] ^3aH1 

^ ^>7>^S, ^^Aj-O^ -OJ^ ^ AH1 « o1 a> ^ 0]A> xr^ofl oJX).3^ ^ ^ 

^ ^£-3*1, *M1^1 ^ ^S^r, L>M7fls] *fli Ni-pont IDFT-^(613)4- L7fl^ *fl2 

N-point IDFT^(513) ^ n a>o]^ N>L7fl^| ^3)1- ^ o]E^ ^(6U)f i^tb^f. 
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<117> c]6] t M. i£t$4\ ^15 s£X\d\]d\] cflsfl ^i^, £ i^o] ^ 5 ^AHlofl n}^. j=l • 

<iis> *)l2 ^Al^l<4 ^-o] m>H "flS-B] t^sll- ^ «y^el« 0 i-^ (211)# A]~g- 

*H l^E], ^Al^ofl 4= °-Aj -g,A] A] AEfl^ J ) 6fl ^ 

7fl^ MxN-point IDFT^-(812)^ ^1 ^^l^(n)^l 7fl^£] DFPfS Af-g-^ ^^g. 7 fl 

<119> o]5^ -f-^H, ^15 ^MHl ^ Aj^^o. ^Al^(n)oflA-] ^7}S. 

91^ ^■i- ^-(Smoothing)^?]^ N-pointolH MxN-pointS ^i^l nfl^l £ 2<H1 

o]e^w 0 i « 0 >^]^.cf ui 7fl^sjcf. %Vj7 S( £ $6\) M >N *flS.E] ^(811)^ 

<i20> tf^JLS, #^<q m ^a}^<h1 ^l-iL^, £ 9^ ^- ^3 ^6 ^^o( a} a. 

A H1^ «l:uL*H l^r^l IDFT-f- cfl^Hl DFT^-» a>-§-S}°| o.b} , ^^(IIHH^ 2#7fl DFT^f 
tfl^Hl IDFT^-S. £^ ojfcf, 

<121> Oje^ <y^]-^ ) ^6 ^0^} «Aj -g-A] A] ^Efl^- ^A]^(n)^A-] ^ tjL^ 

^M. HflE^l- fl^- IDFT^-7> ^gjl &7fl ^Cf. 
<122> ^Hl*l ^S^, >fl 6 ^Aj^Oll JjLA} -f-Aj Al^UflO^ ^Alcf( J )-g- ojA] ^ 

MQAMCSE^ MPSK) ^s}^ ^^(910)^, MQAM ^l-l-i- ^Z\3. ^1^1 
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^€-71(920), A>xH ^^^1 tfl ^^-^1 (Peak-to-average, °}*} PAR a^s}-^ ^r^ 

51 i« ^(IDFT)<sH nfls.^^ *1#3<H 5^ ty<&% 

£M nfls.^) w.(950) ^, MQAM ^ ^l^S. ^§*}J1 ^ ^tAS ^tb 

J±J:^-lhg- #<gsH #4^Rr ^l^l €^ ^ -5LJ^??> ^^^-(940)1- i^-W. 
<123> n^JL, ^#(II)£r ^^]^ AjJroflAl ^.2. ^*\}-5}jl 3]^ C-flol^» Cflo] 

^SRr Ji-^Tj ^171 ^ ^H^ 5 ! ^^71(950)^, ^^.^ ^^Hr <3 ^ 

i£^Rr DFW961), 2><H^ ^ wJiEil- DFT-^(962HH , 42^1 

^» °l-§-*r°i ^iL#^ 431- *1)\t# ^SRf ^ ^€^^-(963), -f-Sp 

7lS. sfl^ iL^fe *fl^ Ji4 VJ f(964), *m ±L>£^ «}Ei!- IDFTS 4^^>^ 

IDFPf(965), *!:£.«■ ^1315. €3r*r^ ^71(970) ^, ^€ 41 3l* 

^^S. 431*Rr 4^(980)1- i^-tb^r. 
<i24> ol^5j ; *|) 6 ^Al^ofl 4s ^ -f-A] Al^e^o.^ ^1 ^AH<2j.i=. 

iHl>H ¥ 7fl^ IDFT^-71- o)^r 1 ^ ; tf>JEL3H #H ^ 

<i25> ZLfUfl, MQAM(5&^r MPSK) 41 <S|e^ IDFT^-# -f-*fl OFDM 413LS ^S^V^ ( 41 

-f , PARol A/D, D/A ^*7H>H cfoji^ni H7l (Dynamic Range)* -S-^>7fl 7> 

*H A oH^Kn, #3 ^7l^ Backoff €- #e|^§ (CI ipping) 

t ; IM. 0 l^^r #e}^§ (Clipping) ^4h& ^112] sfl^g- ^Efl^Jl ^ ^ 

^ 7^H^1^. 
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<126> ZZ&IM-, ^HHl ^ -§-^1 IDFT» A>-g-*W 

PARS -ytV ^ *)S>7> ^5}, JL^°J ^ 7fl^-g- oil- ^ $icf. 



<127> ^-71^ ^-o], a. ^Al^ofl tcfs. «^ ^A] Al^Efl^ ^ ^aJ-a} a] 

<128> J*n> 0>^5^ ( M. ^-^o] S£a]o)}6\} = JfLAi -g-A] Aj^EflO. o] E ^ ^ ^.Aj-A) , ^<3} 

<129> Aj.^]^ ^x$g_ rgvgo] ^Al^o] ^<LsLA\ , ol^ c+^j ^ 

*HtH*>7] ^<5}<*| A>-§-£} ^ °VMtK £-7^ -g-ojro) ^.Aj-o) ^aI^. 7^ 0 ] 

S^-Ei Cfo^ ^ ^--^ El- AjAl^ 7 > 7 >^>Cf^ ^ ^0]C}. 0).^, ^ 

<130> ttV^ofl 2)51 ^2)-^ t}^5}- 7)yVo] ~ A} ^A] Aj^Efl ^ j^aJ- aj- 

XI* ^ °>M^ ( 3<H£ ¥ «1] Cl)olEi ^ ^J±^- ^ JE^*). 
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^iL ^* ^tb ^HN* - o]av «o]a> ^e)ofl 

0FDM(0rthogonal Frequency Division Multiplexing) 7}^:^\ *±5LS. ^ cff^s. ^fl ^ 

^ -f-*fl ^^Vi, nH^s 5floi^ ^^o] ^Aj-^. a\}^y 7 ] ^ 

(Pilot Symbol) OFDM (Orthogonal Frequency Division Multiplexing) 7]*V9] ^ 

J^M^ *fl^cq A] ^4 i^Kg. ofl^jL, ^7l ofl^s} XI o^l^ ol-g-^}^ Aj- 7l 

-A]^ A^ ^jE^l ^-SflAl *fl^ Aj^^ 3T, A^ 7 ] ^AJ-^ ^ »fl 

E^ olAj- ^^ofl A cf7l *fl^ ^]^ol ^^-^Cf A^-O. ^ ^oflAi *fl^ Ji^S. 

^7>S1^ ^-O. A]Jr^ OFDM ^ ifl^ 

■ir 3L#*Rr *]iZ ^4^r ^ 4#5r 7l Jji-Aj -f-A| a^eA. 
[3^Hr 2] 

^71 ^Q^, 

^5.-^ ^ajs]^ o]a] a^ <g-g- MQAM(M-ary Quadrature Amplitude Modulation) # 
-iiofl n}E|- ^#(Symbol)S (Mapping)*)-^ 
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#7] ^ ^Ei^l tfl«fl ^o]a> =^6)1 afll IDFT-t-; 

#7] <*o)+Y ^sjofl ^^*V Al^-g. cfA] «o1a> ^^--i- ^c?H OFDM 7) h_Vo| 

aj|2 IDFT^f; 

Jfloig ^a o v^. ofl^s^l s|-<^^ Al^. a^l- OFDM 71 

^ a] 3^ i£^*Hr *fl3 IDFT-t- ; ^ 

^ ^ ^Eil- Al^S. 1^*}^ A o V 7 ] J^Jr ^-^-Ol Aj-O^ jjj.^^ Al^. 

^Ei» z)€ aijl^. 3l^*Rr ^1-2]^ W/iLIf^ 

[3^* 3] 

^7l ^Sjo] ^Al£]^ ^S^H ill ^-g- ^lTltb ^, ^71 IS ^-^>ol *fl7i 

A o v 7l ^iL ^ OFDM 7]«>^ ^IIS afll DFT-T-; 

-$M sj-^ «*)El» OFDM 71^ -tlJl^ ^-S*Rr *l]3 DFT^-; 

A oM ty<&% «]E^# ol^-^ ^7l 4f^3L Sflo]^ jifl^ ^Aj-^. 
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#7l «\}^& ^ ^ ^ A oMl 4^ #71 ^Ji *!eH *H^] 

^*H1*1^ ^^1^ ^^Is &-§- #1: ^ vflsl ^-g-^iLS ^5-^171^ *V{2 DFT^-; 
#71 ofl^ia ^1^4 ol-g-tb 3^ ^ ^ oflei ^-Sj- ^-§. ^ ^-71 

*im^l <?}#-,§- ji#^, #7l ^ ^ oj)^ -s}. « c v A io. 0>5fl ^ 

A 

//• J (k) 2 2 

# > - ^13-4 ^1^-^oIjl, <J«r f a. OFDM # 

JLS <5>^r ^-*] -f-A] Al^Efl 
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5] 

#7l ^ iL#^-Tr, 

^7} ^1^3 ^fl^^l ^-§M- °l-§-t!: ZF(Zero Forcing) ^-s\- ^-fr ^f-sfl #7l *fl 

^S] i^-sM , #71 ZF ^s)- ^>2fl^ 

6] 

#71 x^*) o]^ ^ 2=.^ ^ a o V 7 | ^1 

iu4 -^Kg- i.^H, #71 ol^. ^]*V 1=-S\. « 0 VA1^ o>Hflo^ ^A], 



% = ^tt *11th8: *}-%-S)±r #^^«?1 m ^<L£- ^ *1 
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7] 

°l-g-*H ClHEi* ^4l*Hr ^41 # ^ #7l ^^^iL^-^Ei C-flolE^ 
=7^1*Hr 3L^*Kr ^ *4! Al^o,] olc^A^ 

^^-S-^-E^ ^sItt $2. 1-ir MQAM(M-ary Quadrature Amplitude Modulation) 

Ajofl nj-iq- qo]s_ 7 fl o]^ (Mapping)^ 

#7l 4]lr* ^iL ^Ei<y >aiEi ril o] S z}-zf ^^Hr ^l^-tgl <£«;^; 

A oM ^E^l cfltfl <*o]a> ^Ejojl ^^-o. IDFT^-I- 

#7l IDFT^-^-^-Ei «va z^-z]-^ ^ tf]Ei^ Ajti ^fl^^l-^ MxNJlS. <>1^*1 ^2.^ 

^ *fl2 «oH^S ^^§<y ^, #7l SH**?] Ai« 5fl ^^^-i; 4*1 3 0 1# =^ 
«8*H OFDM 7l«>^ AlJrS. IDFT-^1- ^^5L tbfl °l#(-M7lH Ifsfe ^2 IDFT-t- ; 

#71 cff^s. 311 °1^ 5fl^^ ^1^-4 ^aj-o. oll^>7l ^tl-Sr^^^l:«]^« OFDM 7l 
^ a]^ ^S^Rr ^3 IDFT^f; ^ 

#7l ^12 IDFT^-S^-E^ ^A]£)^ Al^dl II ^Tj-^- ^"OJtb ^, #7l iL3L^?J-ol AVOJ 
€ 3}J± ^ ^Ei-1- a] ^SM, #71 H ^?>ol Aj-ojs} ^ 
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8] 

A o v 7l ^ OFDM 7l^V^ a] ^5. DFT^-1- 7 fl o)^- 

(-M7fl-) if-*Rr DFT-T-; 

^"71 'SI- ^£11- OFDM 7}*}$] Al^S *fl3 DFT-t-; 

S^fJ ^1- ^» ^71 3)H^ *fl^cq ^lS-ui)- ^Aj-^. 

OFDM 7ltiVo] a]jt S DFT^-I- 3^51 & 7fl o] Aj-(_ M7 fl_) £.^H=. *\) 2 DFT^-; 
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9] 

^17 m &<>h, 

. -*7l ^£ ^e^ A^y. MxN^-S o)^o]^] nfls.^ t^ofl 4s ^(-Al 

?HHM£.3. 2:7] aj-^-g- ^r*8*}*l, 

^-71 ^ jitf^ ^]Jl«- MxNAS ol^o^^l nflse) t^sH Afls. U-^=(-a1^1:^-)o.s. 
10] 

^17 *fl8 %H1 

A o v 7l ^ A] W. *flv3lM: MxNiLS. oj^oj^l ^£2] t^ofl cflz^-Aj wj-^ 

(-a)^V « 0 V^ ^sj-^ SL3. d±7) ij-^-i- ^ajCLS. ^*3*>^, 
#71 ^oiEie)^^, 

^7l o]^o]^| nfls.e) a^o]] tflzjvg fHK-A]# 2* 

11] 

M7fl2] N r point IDFT^-C-N^ N<H] al^fl 3£ ^b), N-MN^-); ^ 
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#7l afll IDFT^-^-^-Ei #Jl# ^o} # 7 ] m IDFT^l «y7>*>^ MxNj °.S. 

M7fl^ N^point DFT^-C-N^ N°fl «l«fl 3£ *r°H , n=MNi<9-); ^ 

*U DFT^-S^-E^ ^Islr «>o> a> 7 | ^ 2 DFT°fl °l7>*|-fe MxNj IS o^o] 

[^^J- 12] 

*)l7 ^ SE^ ^18 
#71 ^Al^, 

LxM7fl^| N r point IDFT^-N^ NN *l*ti 3£r ^°1H, N=MN I < a -); ^ 

#7l *fll IDFT^-S^Ei #Jl* ^} #71 ^2 IDFT^l 41 °l7>^r LxMx Ni ^-S 

#71 

LxM7flSl Nrpoint DFT-^C-N^ m) v]^ ^o]^ ; N=MN I «y-); ^ 

#7l *)]1 DFT^S^-Ei AiJil- #7l ^12 DFT°1] 4131-1- <?l7>^>^ LxMxNj iLS o)f 
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[^t 1 * 13] 

a) ^iL #^g; W ^<H £ - wj o)^- ^ojAV xr^ofl ^^.o. ^^d] 
0FDM(0rthogonal Frequency Division Multiplexing) ^, #7l *1 
3L» *IM^ *ti<d# -f-*fl #4^Kf ^1; 

b) ^7l ^^S. 3)} O}^ ^V^o} ^1^4 ^Aj-o. a)j^*}7l ^3 -ai-CPilot 
Symbol) ^-S- 0FDM(0rthogonal Frequency Division Multiplexing) ^IJlS. *lSsH 
^71 Cf^^S. 5)1 C]^ ^*fl c]-^; 

3E)lo]^ sfl^ ofl^fe 

d) ^7l ^1^4 «fl#-§. ol^H # 7 ] ^AJ£ ^ tfijE^ofl 

e) ^7) « 41 « °l-£r ^^Hl ^71 ^i^ol ^^.^4 
^ ^^HM « i^-o.^. oisfl ^7}s\^ -tmsbg- OFDM ^ tfl^ 
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